Comparative effects of inorganic divalent mercury, methylmercury and phenylmercury on membrane excitability and synaptic transmission of CA1 neurons in hippocampal slices of the rat.
Comparative effects of inorganic mercury (Hg2+), methylmercury (MeHg) and phenylmercuric acetate (PMA) on central synaptic transmission were examined by recording field potentials from CA1 neurons of rat hippocampal slices before and after acute bath application of mercurials at 20 and 100 microM. At 100 microM, Hg2+ decreased the amplitude of population spikes (PSs) to complete block; average time to block was 25 +/- 4 min. Application of 20 microM Hg2+ for 120 min gradually decreased PS amplitude to 33% of control. Effects of Hg2+ on excitatory postsynaptic potentials (EPSPs) were comparatively slow. Application of 100 microM Hg2+ for 120 min only reduced EPSP amplitude to 60% of control; no complete block occurred, suggesting an effect primarily on the postsynaptic CA1 cell membrane. In contrast to Hg2+, MeHg at 20 and 100 microM first increased amplitudes of PSs and EPSPs significantly and then decreased both to complete block. Average times to block of PSs and EPSPs by 100 microM MeHg were 41 +/- 4 and 42 +/- 4 min, respectively. PMA caused similar effects on PSs and EPSPs as did MeHg. However, unlike MeHg, the increased amplitudes of PSs and EPSPs by PMA were not statistically significant. At 20 microM, PMA appeared to be more effective at blocking PSs and EPSPs than were Hg2+ and MeHg. Washing slices with artificial cerebrospinal fluid containing 1 mM D-penicillamine completely reversed the effects of Hg2+ on PSs and EPSPs and effects of MeHg on EPSPs in 90 min, but only partially reversed the effects of MeHg on PSs. D-penicillamine could reverse neither the effects of PMA on PSs nor EPSPs. It is concluded that these perturbations produced damage to the associated physiological functions leading to CNS dysfunctions.